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SVENSKA SKIFFEROLJEAKTIEBOLAGET, OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 

Inventor: F. Ljungstrom 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior q uarry lng of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material ' 
is transported away, which material in a gaseous state thus leaves 
the rock i„ a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material 
provided it consists of coke or charcoal, has because of its porous' 
structure extraordinarily large surface area within reach of the gas 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif icat ion of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 

If thus approximately 15 m~* of rock mass is used for each m^ of oil, 

. — -3 - ' — c 

then, for example, a porous shale rock of 300,000 m is formed during 

one year in the production of 20,000 m^ of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale -oi 1 gases , a lso for supply of 
gases to the shale rock . At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12, on which is overlaid 
a stratum of limestone 1£ and possibly a layer of soil 16. A number of 
exhaust channels 18^ are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements 10 and the exhaust channels 
]_8 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20_ belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 21 and shut-off and 
control valves, respectively, 22 , 23. A larger manifold 25 for a number 
of manifolds 2A unites these in turn with a condenser 2_6 and a spray tower 
27_ in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 28 
connected to a storage tank for "the oil 30. A pipe 32_ from the tower 
washer 27_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe into which is 
installed a valve 3_8, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40. 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases .occurring through heat supply, 
is considered to be finished. The heat supply to the elements 1JD has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 48. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line 4£ the temperature can reach a value between 350 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42 . 

While the channels 2_0 in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 4_2-4_4, as seen in the direction 
of the path of the heat according to the arrows 48_, and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 54_. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4^ and 4£. 
Some of these gases flowing back can be led off through an outlet 5_6 and 
a manifold 58_ from the outlet channel 6C> in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 60 
can be connected, to the junction pipe 2£. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4£ the rest 
of the gases can contact shale rock within the sections 44-46_ where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4C> 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56, 3j4 and the section 42-44, 
in the shale rock, partly a circuit including passages 18,34 and both 
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sections 42-44 and 44-4_6 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasification. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced. 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogena tion , but, according 
to the invention, the very high pressure under which such a hydrogenat ion 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions . during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a. low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume ainounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely relat 
to the coke, that have remained in the same, through which the loss 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skif f erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks : in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic;hav 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the -gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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Siitt vid ror-asnin- av olje lora ml r ski IIVi'Ih»i*<; in situ under tilifoi-ande 
av viiriuc -oiioim i ski II e rlier-r i upptagna kanaler. 



I'PI'linuMrc: I' I 

I ppl inmii-cii haufur ml; lill elt salt 
Iramstalhi skit lei "oljn, bnseral pa uppvarmuin^ 
av sk il I crhej '^cl u tan ture^aende ulbrylhin^ 
av skil'l vi". varvid de ^l'iiihii u pp vat in n i n ^ni 
i ram kal lade oljelorande ^asernn nvlaijsnas ur 
bethel -ciumi \ delsaimna anbraf^ta kanalcr. 
l-r ^nserna frfmskil jas darpa sadana dclar .iv 
ilcsamma, viika ut^na sk ill Viol j :u I , under av- 
U viuiiif; ^uiiuiu kumlrn sal ion. 

Vid n pp varm mu^cu av ell >k i I Tci bei ^ skrr 
vid a v^asmn^en av tiari beliutlii;a ^asbildnn- 
dg sllbstanscr cn burl 1 i;i nspui I av en viss ma* 
lerialman^d, sum alllsn i -a si m m :t\-ai ur 
h lm i4 i't pa likiiandu sail stun \. ex. \ id av-as- 
niii- av slcnkul eller \ed, neb i samlli^a dessa 
kjJJ kvaistar cn niei eller imiidre poi us ^sh j it 
/Wiiv del tirsprun^b — t inalcriab-t. Del kvai- 
blivande malerialet, da res I del hrstai av kuk.s 
cller tmkul, liar l;ciiumi sin pmo.sa slruklur 
ulonmrdcul 1 1- 1 slur li lur -a sen alkuiuli^a vlur. 
Del har nu visal si-, alt aven sk i 1 1 ci kuk sun . 
d. v. s. i delta tall do! av-asattc skiffcrbcr- 
^el, har rn puros slruklur mod nivekcl stura 
ytor, |fUkniu liga lor -asrr. Sam t if 1 i har skif- 
{crkukscn i umlsals tilt don vunli^a kuk sou 
eller trakufel cn uiycket slur askllalt, d. v. s. 
test av ickc branubara heslandsdelar och spe- 
r.iciil fur svenska foi hallandcn uppj;;^r till om- 
krin^ 7(1 % av den n rsprn n^li^.i 'sliif frrvik- 
Sk il TcrU(»Uscn inncliHllcr l>i. a. t. ex. <>ii- 
ka jiirnforcniu^ar och t-n hd ilol andia 
staiuls(tclar, sum i lumlai;t imal oli.ka -asrr 
arn a^na*lr alt i c^vnskap av kiilal ysatur pa- 
vcrka reakiioiUT i ^asn na. 

\'ui dirckt av^asnin^ ;iv skill crtRi^cl npp- 
slnr under furl ^acinic f ramslall uiu - av skii- 
Iciulja myrkct slura vidymcr av uppviirmt orli 
avgasal ilufferljcr^ hcsl6riulc lui vuclsa k I i^r n 
av skiJ tcrkdks, sum H^cr kvar uruktiat i si- 
ua urtka lu^cr, iul-ii snin ^cnum a v^asnin^cn 
blivit otnhildat till cn eiuia porus niassa Irani- 
slappli^ for yaser i alia rikluin^ar. Dares! s/i- 
lunda fur varjc in' ulja al^Ar uuikriu^ 13 m" 
betKinassa, bildas I. ex. under ett ats tid 
vid frainslailnm^ av 200UU m' skiffcrulja ell 
porost skiflerbor^ um .'JOOHUO in'. Under sjaUa 
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t m-L;a.MUiiL;spi occdurcn av skitfcruljan unord- 
nas iiium skilTerbergct en lan^samt franiAt-r 
skiidaude varmcfront, dar sAviil ur^an for 
npp\armitin^rn (elektriska varnieclement ) 
sum a\ loppskaualer fiir ^(aseinaS avletining 
sucrrssivl saltas i verksandiel. 

I : ppt in uin{;en avser all anvanda den pa s£ 
sail ulluldatle slura put osa s k it t erlt uk smassa n 
sasMn, rn kalalysalnr lur iulcdandel av \issa 
■ mskadc kemiska icaktiuuer inuin dcnsanmia, 
1 1 1 1 IM,,, f :i\sik| alt frainstaHa ulika subslan- 
St '' nndrr medverkan av k a lalysalorn ifrA^a. 
Ikit \id :iln\Hjasdc namnda -askanain na, se- 
't' 1 " de filial all Ijiiusl^uia sum a\Iupp for 
^kil It i i.l j chaser na. ;iven tur lillloiscl a\ -ascr 
lili >fs il I .aUi -ct. Sainlidi-( kuuiia :inili';i d \- 
kaualrr au\:unlas (Vtr a\lupp av s\n(cs- 
p' l 'dukln Iramslallda muni sk il IVrbcr-rl in:- 
dcr m<d\crk;m av den av .sk i f f crk i »k sen biU 
dad** kalal\ salurn. Km dci kaualrr bildar sa- 
Italrs hlkipp lill skiflei kuksen. ueb andra 
uaicr avk.pp I'ri'in dcnsauima. vai vid ^aser, ' 
s.nii under tryck Mediums i Iter^et pd ett stal- 
ls, kunna avltiras ur delsarnma pd ett annat 
stalb- (iaser kuniuia haiunder i kuutakt nied 
kal a lysa turns ytor neb paverkas av desa in- 
ula pa sadaut salt, sum belin-as av luibaiiden 
vamndo kemiska uch lysikaliska forh&llnn- 
drii. 

I ; p|tl iuntn ( m !i skalJ neilan nitt iuarr beskl i- 
\as under h:iiivisiiiiif> tilt a l»ifu-ade ritning 
sum e\eui|>el visade ulfurin^sfurm lur saltels 
^fiiimil'iiraiKlf, varvid nveu ytterfi^are npptin- 
uiu^en kanueteeknaiide e-enskaper skula nn- 
K»vas, 

Ki-. I visar inor ellcr inindrr srbematiskt 
idl skillerber^, inrallal lur Tranistalf nin^ av 
skil lerttlja. sell i vei tikalsekl ion. 

I i^. 2 visar elt diagram an^i\ande tempe- 
ra I it rfurdeln iu^en mum sk if lei berp;et. 

A ritnin-en belecknnr i 0 ell antal viii ine- 
element. sum ;iro anbra^ta pA jamna mellan- 
nnu i skiflerbei -^et 12, pa vi'ket ar ovtrla^- 
rat ett la^er av kalksten 14 sum! eventucllt 
elt jurdla^er 10. EU an*a! avy;»sKanaler IS stA 
i furbtndelse med genmn knlk orb skitfc»- ned- 
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I . I I . I |MI| UN,| IllllSN.I MHII K-'Ul.il, t.'fl 

,1.11 i • x i ' > i \ l;iii-s;inil p a - a i 1 1 1 1 » 1 1 1 m \ i k i I a < ■ 
i.i \ . • I \ 1 1 1 e i . Liiiniiit i euh-l 1 1 p p I J n 1 1 1 n v " 1 1 "W i 
v.k.illi-1 :i\ \al-as i.i li Ln V k. J\al. n I d< n 

.il el nit i>ti I.i -iim'U .ill '|';i\riL.i j < \ i ' -I \ ii i i|.n 
ilk 111 mil; at! en |i:i!;ms s|r.i\.n ;ilt ; 1 1 1 ■ i ^ 1 . 1 1 1 ; t s 
Mlo^lU'lt u r Spl u n -f 1 -e u ul\unna |>\ ii.l \ s-asill s 
\;iiitiH;iMs.illlliii-. Drlla I . 1 1 1 1 : i 1 1 : 1 1 n le Imdr n:ii- 
nt aSi k Ull ii :i (ikiias \i<l in li\ i hiring, mm rii- 
li^l upplimnn-en i-rvilu^ de market h<<-a 
I i yek, umU-r viika sadan h\divim- hrtlkar ;;r- 
nuiul mas, i delta i;dl med en ohnilti :: k<>niakl- 
yla 1 k al al Y^al m n, m«hi iik> j 1i^l;«h" .ill iimm 
rimli- till uppna ell narmande till ell hakni- 
serat Fuihallandc mellan de nlika reak I inner- ] 
vtd pvi nlysen. Darvid binder mera kol \ id i 
del ^cinnii aleriuFni iu^en tdllorda vatef, vat- : 
i^'iunit i knksen k varidh ande U i » I mm.skas 
l ilt I (ti in an tor en kvanlttaliv ukniiif; a\ de 
tdjehildande i;aserna. 1 

1 0 1 \ I i I uppFinn in^eu |i;ism'i;u de -aser, ur ' 
vilka uljan ulviinnils torsi ^cnom en jnnns ; 
Ihm i;iii;i.sn,i. dar nlp'a vdri vnmi; redan ai Mill- j 
imrdaii I iai under Fdrvannes sa^dn l;;is»t. se- 
dan ilr under pa^sai;en ^cmnii kondensm ueli 
Ivallmn malkvlls iill u» Iai; lem | >ei a! u i . mhii 
i prnktiken bailer sii; oinknu- U J filer la>;re. ; 
Del redan av-asade sU il lei in* i i;el m'h den 
.N|iiU\armo sm:t i delta \ainta Iter-; k\arlam- 
Mal-i. eller pytulysen, ulnvlljas sal inula dekts < 
For 1 ( ti \ a i i m i i ii - ;iv ilen \ id pyroiNsen 1 1 1 ■ *t I - 
verkande ei r k u la I it u is^a se n. ICllieilail en 
(lau -;is' \ at i net n i le 1 1 ;i 1 1 ar retaiivl i ; i l; I , kali 
enlii;! 1 1 1 ► | ) 1 it i n t n L;e i j ilcn kvanlilrl ^as. \t>m 
eirkuieras it'.aoende |>;'l omst a Mil i ^Jiel ei na \ai- 
jas n;i, all dess \ulvui up|»L;:\r till en a Hera 
^an^er den xn\ pymlyscii nyliililade ^a.sens vu- 
lyni. Hai i^'iium u iuJi l t I a 1 1 a i> del teak I i* mi si i n - 
sum Itar ovan anlylls pa sa sail, all ell 
ha l^i 1 1 s! or ii al lande innin de nlika reaklldiiei- 
na leke heh(>ver narmelse vis iijipnas |»a ^rund j 
;iv del slora (jverskt>U :iv lallare kolv:den oeli j 
vale, stun vid jiyrolysen l innas I d l^;i n l;I ii;a . j 
(ieniMii denna rikli^are -aseirk u lalinn inlrii- j 
der aveit del liuii^ I landci , all ^adaita ku|\;»- : 
ten. sum lii;^a \r\ ^;ra nsoin radet For lor^as- 
imi^rn. laUaie kunna avldras ill' sk il I erber- 
i;et nietl lillhjaip ;iv den rikli-ar,e L;ase i i k ti la- 
lionen. De tytii;sla k<dvalena, soni ukm eirkiiT 
lerande ^:ts kvarliliva urh IV)tk(»ksas i lier^eL ; 
turtle . dai Fur med lilllijalp a\ pastil k it lal nm ; 
tudl eller delvis liriiit;as all medidlja den all- ; 
manna i;assl roinnin ^en. kadi-l tippl umin^en j 
skapas saledcs ^enum inlt>rande ;iv en eirku- ! 
iei ande ^as ilium redan n | » | > va r ml skiller- 

i 



tM '' :-. (Ii^Im-Ii-i ;itl i i hail. i en l ik.m- pio- 

■Ink li-n .,\ di- -ru.au |,_\ i , | In (raklaile 

\ Mrod.- i- ..U ..(. n,i Mtilit-.-n k.,:i dr| lankas. 
>' I d- n -l-.t-.i I.e. ^ki .,|,|, .,\ K i I h-1-k..k.s, 

, • n - . s i i \ilkrn i i rk ii I.i | ii 1 1 s^,c-r ii -dri'iniinar pa 
Mn \a__ Id) pviol\ si uii i .td.'l i sk il I n In- 1 -el . pa 
.^iitJiif .i\ snia rihii ni;i d i i nr I r si i m t r i inh daJ- 
itnd I.Jikmppad k .ii a I \ s.i I ( a \ r i k : i n dnekl I 
\i--> m. in iiirii^rr en hx iireim- .i \ med knk^en 
ii a i skiklade kolvaten. s.<.m k \ a i ^ 1 a 11 1 1 a I i den- 
sanini.i. \ al ii;elli>tii I e.sl I < 1 1 i u si e n I Inini a\ 
k . »k s n. dhi tn-a.s. 

I slalkl For pyro! Vh-aserna eidi-t t.van kun- 
na andra -;iNcr, I. ex. ^eiU'lalui -a s knmma i 
li'a-_;a lnr asladknminatidet a\ nlika oitNkade 
keiiusk.i leakliutier under ineihci'k.in av tien 
pmnsa \.niua skdFerii. 



Palontanspi ak : 

I. Sail \td For^asnin- a\ olpdoiande skil- 
lerher^ in situ undtM' liillinaude av varme f^P- 
i sk ii I erher^el uppla^na kanaler, kiin- 
nelet kual dai av, all mmuii ell skdiei pai ti ' r r- 

i pvndys. av^asals m il hli\il pnrosL ^a.ser 

inliMas j detla parli, medan del ainui a! 
\ariul. m'lifHii andra i s k d I ei he i -el uppta-- 
na kanaler :in var mel i i 1 1 o f se 1 k a it a 1 e t na ue!i 
all tii'^.i ^aser aro av sadan ail, all tie liarim- 
iler lilsaltas Fim' keiuiska reakl:»iner ufan !i>r- 
In aim i u- med sk 1 1 lerbet \^el I jai^l ;^oi"aude sum 
k a I a I \ sat nr. 

l 2. Sail enlist patent anspi akel 1. kannelce.k- 
1 1 : 1 1 darav. alt i sk itl'ei pa ti ir I aletinlmes al- 
iinnslitiie til del av den under pviulysen hi!- 
dade -asen, sedan ilea -emmi kotuleusal it >n 
eller tvaltnin^ under avkvlnin- herovats sina 
td p-lYri ande hestandstiela r. 

ii_ Salt enlist patcid anspt akrl t, kanneteek- 
nnt darav, alt den inl'orda ^asen ^iidiii en 
lc i mi) pi essoranordn ia^ brin^as all slrmnma ^e- 
mnu ell partj av recian avLjasal varmt skifter- 
heiji; liu all liariFran iniora.s « annal J)erj;i>;»»'- 
li. dar nljeiiLvinnin^ pa^fir. 

I. Sail enlist palentansp-. aken ! IS. kau- 
m leeknal d;irav t all en del av den aleriutor- 
da ^asen utla^irs I'rau sk iFFei Ik i -el innan den 
nail ilen /.on. i vitken av^asnm- ;i\ skifier pa- 
^ar, met Ian en an nan del Far pas sera avett deii- 

ll.l /nil. 

a. Sail rnli^l na-td av tie * , (f e^ar nde pa- 
I en t a nsprakcn , k an net ec k n a I ''aiav, alt 
serua ini'nras i ski f Ferhei t^e 1 -eoiuu kanaler. 
sum under pyrolysen lan s* l; i'H <le soin ^:in- 
avh.pp. 



> >.» u ii .ini i *j la k .i. t : r. i.ir i- v % . 1 1 • in i h.jncr 4hiwp8'.i 



"T 



■4 



4> 



°V i i . i . ,i i i i 1 1 



S' 



4^ 

■U I'll i\J 1 1 til , ill 
1 1 ir, w /T Yr 



-U_L 



I jj I 1 ^ 




i , I 



M lll'l 



i 'i i t 




Tr*:;iolotion of the clt-lms o;' .iwadiah r'at-j.it i^ac 1 1" 1 c a t ion 12^,1^8 
Svanska Sk if f erol Jeak t iobuluge t , v rooro, «>wad ;n. 

1. A prooeaa in the geaii'Ioatiun oi' oil-Oearlng a ha la rooks in 
aitu while supplying heat through channola Oored In the rook, 
oharaot er lxed in that when a ahale portion has been degaaifiod by 
means of pyrolyaia and haa b«oom« porous gaaea are introduced 
in aaid portion, while it ia atlll *arm, through other cbannela 
bored In the ahale rook than the heat aupplylng channela, and that 
aaid gaaea are of ouah kind that they in the meanwhile are fubjea« 
ted to chemical reaotlona without combustion, the ahale rook 
acting aa a oatalyst. 

2 ♦* A prooeaa as olalmod In claim 1 # char acter ised in that at 
leaat a part of the gaa formed during the pyrolyaia la recycled 
into the ahale portion after that ita oil-bearing oonatltuenta haa 
been removed by condenaa t ion or waahing with cooling. 

) ^ A prooeaa aa claimed in olalm 1, characterised by that 
the introduced gaa by means of a compressor ia oauaed to flow 
through a portion of already degaaifiod warm ahale rock to be 
introduced in another rook portion wherein oil is being recovered, 

1+. A prooeaa aa daisied in any of the claims 1 to 5# characte- 
rised by that a part of the recycled gaa la dlaoharged from the 
ahale rock before It haa roached the sone, wherein the degaaifioa- 
tlon of ahale la taking place, while another part ia peaaed alao 
through this tone. 

5- A prooeaa aa olalaed In any of the preceding claims, 
characterised by that the gaaea are Introduced into the ahale rook 
througtj the ohannela aerving aa gae outleta during tha pyrolyaia. 



